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SUpMMARY S

Major activities conducted during the second year of the contract DAMD

17 - 83 C-2031 included:

1. Increasing owr inventories of monaclonal antibodies to the New
“World Ledishmanias
2. Use of the monoclonal sntibodies for the identification and

recovery of species-, strain- anws stage-specific antigens.

F. Uee of the gpecific antigens for development of species-specific

serodiagnostic assays.

4, Use of the menoclonal antibodies to detect parasites in infected

tissues.

S Evaluatlon'cf techniques of flow cytometry to quantitate suwface
antigen expression by the parasites and to monitor the effect of the

mongclonal antibodies on host cell-parasite interachions.
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FOREWORD

In conducting research using animals, the
investigator(s) adhered to the "Guide for the Care and
Use of Laboratory Animals," prepared by the Committee
on Care and Use of Laboratory Animals of the Institute
of Laboratory Animal Resources, National Research
Council (NIH Publication No. 86-23, Revised 1985).

Citations of commercial organizations and trade
names in this report do not constitute an official
Department of the Army endorsement or approval of the
products or services of these organizations.
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FROGRESS REFCGRT:

Lo ESTABLTSHMENT UF DNVENTORIER: ]

. E |
A. PARAST TES:
In vitro suwltures or 14 different—isolates of New World j
Irypnanossonal.ids wers established 1n owr laboratory. Adequate stocks
nave beer stored ia liguard mitrogen.
W3R 200B. .. we Ledshmania mepicana mepicana
WRATR  S0l....w. Leishamnia mexicana amazonensis ]
GML 11l..0we e Leishmania mexicana amazonensis 4
GML 003...00. Leishmania mexicapa aristides
WRAIT 140...... Leishmania peruviana Lo

SR e T e e o s S ot o e B St e e O s e e R o e e e s tamp

WRAIR 470...... Leishmania braziliensis Qanamenggéﬂ

e R e e e R - e i e e .

WRAIR 390...... Leishmania braziliensis panamensis

GML. 001l...vu. Leishmania braziliensis ngggmgnééi,
EML 018...... Leishmania braziliensis braziliensis
WRAIR 359...... Leishmania braziliensis braziliensis

WRAIR 50B...... Leishmania braziliensis bra;fligﬁgig

WRAIR 484...... Leishmania donovani chagasi

Tl e S s e s e e s o s . S et s e S DR

Tulanlen .....» IrEypanosoma cruzi

GML 465. ... Endotrypanum schaud




B, FONOCLONAL ANTTBOLIES:

In addition to the monoclional antibepdies described in  Anpnual Report

Mo, 1R . covering activities from December 1, 1882 teo November 30,

1234, the following wonoclonal antibodies have now been added to our

tnvwentorres, ’
Fusior fmnunogen No. of monoclonal
antibodies

840 WRATR -~ 205 7

Gnzect forms)

B4 WRAIR ~ ZOR 1

(promastigotes)

R44 WRAIR - 303

)
o~

(insect forms)

w

846G gML - 1

(promastigotes

]
_ L.y
547 GML - 18 8 L a

{(promastigotes) l ﬂ.“;fafi
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1
B4F—-Tnmuncgen= Sandfly form of WRIOS (¢ lL.m. 2mazonensis )
LLISAH dataiOptical Density at 40% nanometers. 3
3 " Values reprezsent means of a mninimum of I assays performed on alternate
days with dif.eent lots of antigen. i
Isolates* . Monoclonals i
464 RS 9D11l i ’
Gite of
rea;tlvity Muicleus Focket Surface
70 0,458 0. 054 " 0.528 f w;"4_3
TC ' 0. 460 ’ 0, 089 0.457 ‘ :
390 0. 452 C.047 0.417
T Q. 3G 0,062 0.3%s
14 0. 402 0.029 0432
222 0.515 ‘o.ds2 . 0.511
359 0.479 0.072 ° 0. 458
i 3 0. 406 0.045 0.380
484 0.376 0.026 0.398
465 0.347 0.039 0.3%6
111 0.459 0.046 0.408
508 0.540 0.081 -7 70.518
’ IOT# 0,562 0.048 0.547 .

0. 070 . 0.488
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() All moroclonals from fusion 84F iacked specificity at the
goenus—le el

{B) Additional investigations are rmot planned at this time.

(G, &4F-46T was interesting an that its pattern of immunofluorescence

=0t =esn oreviouzly.

plat

Lt

(LY 4=homologous reaction
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84G~—Immunogen= stationary promasiigotes of i1solate GML-1 ( L

pansmensis )

Isolates Menoslonals
[ET23=10 GBELO GYEZ2 3967
Gite of
Reactivity Surface + Suw-tace Cytoplasmic Pocket +
Flagellum Sranules Flagellum
G720 G 3a0 0,057 0.193 0.109
G 0. 374 0. 00T 0. 135 0. 063
90 (WIS 0.315 0,13 0,085

a8 VAT 0.021 0.1:27 C.062
130 0. 2464 0,028 0,192 0. 063
ey 0,065 C.0Lb 0.208 0.094

- 0.414 0. 050 ¢.181 O 111

2]

3 0. 3635 0.023 0.145 0.051
484 0,376 0. 004 0.168 0.080
445 0. 332 0. 005 0.127 0.056

111 0,453 0.029 0.176 0.077 ]

508 0.569 0.019 0.223 0:136 - = -

303 ‘ 0. 500 0.041 0.252 0.098 ... e
CLUET.

{(A) Antibody GB8B10O appears to be spécific for isolate SNL;§.155\5<‘ ;ﬁ

(B) Minimal reactivity was also seen with two other L. braziliensis _

=121 (359 and 470).

() ¥= homologous reaction




b braziliensis )
Isnlates¥ Monoclonal Antibodies
J3ADE JI3G8  J4D10 JGE9  JeE1l  JBE6  JBE10  J9CS
Dite of Flag., Swit. Surs, Suwrf. Surf. Suri. Surf. Surf.
Rectivity
374 0,149 0.0ZF 0,086 0.064 0.104 0.063 0.066 0.082 |
e 0,155 0,000 9,042 0.028 0.087 0.043 0.022 0.005 {
90 0.:117 0.068 0,059 0.068 0.088 0.086 0.015 0.012
1B L1223 0,043 0,042 0,049 0.090 0,053 0.080 0.033
5 40 G LTE 0,037 0.020 0.065 0.052 0,025 0.020 0,013
EX 0,138 0.016 0,091 0.040 0.059 0.027 0,045
=59 0,164 0.027 0,045 0,094 0.106 0,093 0.057 . 019
3 0.112 0,005 0,050 0.027 0.072 0.006 o.oo4f~f¥1"’wf
484 0.124 0.002 0.083 0.045 0,071 0.006 0,006
4675 0.071 0.010 0.050 0.029 0.056 0.015 0.015
111 0.142 0,017 0.09f 0.073 0.089 0.054 0.014 0.
508 5.161 0.028 0.124 0.075 0.127 0.070 0.070 0.01% i}
7073 0.172 0,032 0.115 0.067 0.071 0.025 o;oeorgéﬁff""‘&:
1 0.188 0.018 0,120 0.066 0.112 0.032 o.oéefﬁ;

R Y S SO HHE N S

R N A

wtl o

S W T O S
& o

{(A) Reactivity of all antibodies

complex.

was minimum in ELISA.

12) dntibody J9C% may proove to be géhﬁﬁ—specific.

antigens.

(i Contiruad evalustions of this panel are in progress.

’
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e have continwed to direct ow wajor effort towards separating the 14
isolates according to genus, species, and subspecies on the basis of
their reactivity with a pamel of noneclonal antibodies. Reactivity
WaE ASERES2M Using R} solid-phase ELISA wherein the antigens were
air-drieo promsstigotes attached to poly-l-lysine cecated microtiter
piatas. [he following teble 22 a summary or results. + = optical
density w073 3t 405 nn. = homologous reaction.

’ . ) ]




[BOLATE.

REZCROL 11103 130T 4707 390 1T 1E 359 GoR  4B4 TG ES
AT —— . — i e 2 e e i e e — —_
Hins Taw 7 T TRTTTTTTTRTT T TR T ¥ n £ - =
[ 200 " t . L +w 3 4 - e [ 4 . -
LEY 4 * . ! L - .- - - + - -
Tk + - - - ( - - - - - + - -
TEGes k% - - ] k “ e - - - + - -
TN 3 4 - - v . . - - + - =
I ST 1-% - = ] + - - - - + - - .
JOREL 0 ke - . - - - - - - - -
L3 -3 - - - . - —- —- — - - - -
W7LS 4% 4 - - + + - - - - + _ - -
ugazs 4w - + 4 - - - - -~ + - -
cirz + e For i + ok + + + + + +
G4 4 e - - + + - - - - - + - -
USRz2 t HE | ST + + + - - - + + - -
Cops v - - k . - - - - - - - -
Zoce - -k - - - + - - - - - + - -
ElCls 1 yo -+ - o+ + + +# + + +
Comment st

L. A& good number of the negative re2actions might bz considered weakly
positive (OD values in the 0,050 - 0,070 range'. However, lowering the

cut-off level to 0.050 does not inpicove specificlties. It should be - -
ncted thet the negative values for Tc and Es ware consistantly far
balow Lhe 0.950 reading. v T L

~

2. We do fewl contident i1n puwr ability to discriminate at the genus
ievel . .

.
- 1

FHe The leiszhmanra can be separated into two maJor gruups at thxs time:
fAdditional information on speciat:on (e.g. lsoen?ymes) is needed for
all isolates.

Giroun #1 Groun #2
222K it T
303 3 ) ) ‘ e
140 390 TR
470 i * [T
484 18 f .
359 * , T -
: 08 . N L' _"* .

4. The assay is extremely reproducible. Although the data in the abcwe11
table represents an average of two assays performed on d1fferent days,
the reactivity of some monoclonals has been assesSed as many as th1rty
times against &6 different isclates: Specificity does not vary.kThis
data has been accepted as a poster for the December ASTMH in .- .
Ealtimore. . S A
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- FLIGY dats 1+ suppoorted by 174 daza. 3pacificities hold true
for heth azsays.
& We obvioulsy reod additional monoslonal antibodize against the
trranilisrsrs complan. Unfortunately, Fusion 84E (against 503) yialded
ardy e shable antiondy oroducer (E10C8) which lacked specificity at
Lthe grnws revel. “usion &G, against oM 1, resuited in 214
Fvbridomas of which only & were ant.bhody producers, as determined by
1Fh. . Theee | yvhrvdemas a-e bBeing Egrzenpﬁ by ZELTI48A and are in the
cracess f supasihy, Spamificity assuys wll be completed in
”Ltuts

Zoofmtibady U7VS puriftied from ascitic fluid by affinity
caramatogrepby has been usad as an imnuposorbent to recover the U7DS
#zntizen from deo.vzholate sxtiracts of 2021 promastigotes. A pool of
antteen has hesn made and nrelininary edpetiments indicate that sera
Feoe human cases of Tzishaaniasis {(Fanamanians) contain antibody to
the antia=n. fmevwicchemi zal anal yses oi the antigen and assays for

sz il tthy ace i Seogress. * .
. -

2w i sldatiaaal fusion (B4F) was performed using splenccytes from a
TR IRTAC A TR R W s | w;‘h se.t foirmes 24 J03. OfF LS50 hybridonas, 26 were
cager e W iy the 203 inezcn JYorms by [FAL Eight of the ciecnes are
Bevind sxpanded and specifioily assavs will be compeleted within the

@k Lo ueel s,

r

?. iM.ce have been lamoen:zed #i1th GML 133 A fusien is planned during
e wesl, of Septambor 17 o

i0.0 ke suspatt bBhal the conditiorns of cultuwre may influenceAthé’
swrrace antigEn '
compas’ bian, o hkne particular solzate. Er per nents to conét 1rm gr; )

FefUute fhte SUSRLcIOR Are 1n grogr ess.

il. Antibocy LZGZE Fas besn purifred from ascitic fluid and affxnxty
coliung should te ready withlir the nait few weeks. :

-
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recovery of specific antigens recognized by monoclioral antibodies

continues.

These ettorts entail production of ascitic fluidss

purification of the fluids of Affi-gel Elue columns: construction of

affinity columns

VAfti—-gel 10) using the purified monoclonal as the

immarosorbentd solubilization of the antigen (promastigotes)s elution

of the zolubulized antigen bhrough bthe affininty columns

——

characterization of the eluted fraétinns by Western EBlots followed by

~

radio-immuneprecipitation with the monoclonal antibody. The following

studies are 1n prugress.

Monoclonal Specificity Hite of fAntigen Recoverad
Antibody Feactivity (d)
VASCITES) : .
L7D5 + -~ SURFACE 62,000 YES -
470 C 65, 000 o
390 465 DOUBLET PV
140 508 M
222% 1 . .
359 18 . ‘
284
111 ‘ ’ 4
F0Z ’
3

-11-

“a
)
A
]
o

4

=4
20 e N s

N M et et



X s v e i S E— - -—— -

N v T = et oy @n a e e s < e e b S

T LS + ~ SURFACE 14,000 YES
470% TC 15,000
390 18 %0 L 000
140 465 TRIFLET
22Z SHOL .
’ 257 1 a
) .
434 ]
| - ﬁ
3T ]
==homelogous reaction
JTHER MINOCLONALS (aSCLTIZL) UNMDER INVESTIGATION INCLUDE:
TYDT= REACTIVE UITH 15,000 kd antigen on surface of 222. *i;‘ 1
LEG?= " " ? " " " " 470 5
" Rspz= v ney u nooow oo AT e
usFz= " " " . noow -
L?D6= * ' ? " " " wow
EBR1O= " " ? " " " "1 ;ff" o
T BYeE= " " ? " " " moTe |
GaRe= " " ? " " " " "
| C4F4= " T » " " " " 303
C8C7= " " 7 " " " nooow
H2D& " " 67,000 kd " " " " 222

CSDZ " i " " 1 1" 1" 3 3

-12-
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'92.5K»

mior ogrepgh demonstrating
artl " boad; &3 200G with air dired promastigotes
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reactivity of monoclonal
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92.5K» . :

66.2K»

45K»
. 31K»> ]
) 21.5K»>

C 14.4K>»
837-9D3  S3U-TDS  P3 Madia (Neg) ; ]
g ol C ]
S A Imownof luerescent s.cragraph demonstrating reactivity af"‘mpﬁocljorfal ]
O antibudy 837-903 with air dired promastigotes of isloate WRAIR 222b. §
A:;;;::i"'—“:j . lowunoelectoblot verifying the specific reactivity of mohpglbnélg 3
D077 amti dy 831 9DT with a 1% Hd protein of a crude entract of WRAIR 222b |
FOm sl gotes. . " 3
P .. A K
U ‘ :

~14-~
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e BEVELLNPINT OF SERUDITAGNOSI 10 ASEAYS.

The suriace antigen of WRAIR-470 1zolate recognized by maonoclonal
antibogy 83.-56G% was recovered {from extracts of stationacy
promastijotes by aftinity chromatograhy (Figure 1) The genus

spect ficty of that monoclunal antihody had bzen confirmed ay enzyme

Iiribaed voamunoswbenl asssys (Figure ).

Figuwe 3 cezpresents tle 0T34 data when th2 reactivity of human -zera,

epresantatc s of leishpanmasis, trypsnusomiasis and tonopliasmosis,
wath ety d agacash the porifred 3L -567 anliger. ’
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' ’ Ao TeRMTIFLCAL LMD OF PaRAnlicsd T JRPLD (e 1L UGS

Bppe oatmately 10,000 prosashigates of 1solats GML 111, Leishmania
melcans &paonensis .« wvere introduced into the footpads of 8-weel
owid dalb/c mice. Arter one month, when all mece exhibited vieible
tegsonsg, the nodud e was excased ano cut into Zmm cubes. Saveral cubes

wese culbwrad for retriaval of parasites and the remainder were

b shbeddiad d1e JTC and snap frozen wn liglid nitrogen. The frozen
grosciaen . weere sectioned ab Y omiceons and aftier a wrief fixation in

Ti% acheaively st @ vaeed & tubslrates ¢ indirest aomunoflucrescent
antihady es sa - e orazaboblity of BEhe owonoclonal antibodhies to destect

inbrecaelovlar caddeer in those indecked tisswes 15 presented in
e Tolloesinmt oo .
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Tl SIS T . et - e i e gSommAN S APS e a— -
TN . y aen-cional srtibadies with amestigeles, representative

i 1stla s, e pretented on the follicwing table. Thezo anastrgates

asre praduwsed by bhe in wibro ‘nfectich of mow=e peritoneal

I ORL A PE - )

TABLE I

REACTIVITY OF MONOCLONAL ANTIBODIES WITH AMASTIGOTES OF
NEW WORLD LEISHMANIA SPECIES

'MONOCLONAL ; /. 8o/ .
c& /o8 [e8) S8 /o& [ &)>& /8,

ANTIBODY o A RY/AVA < S/ e
83H-2D6

.83L-2D3

83L-5G9 Yo Be e | = Ne - - -
83T-3E7 d e | Ue - - - - - -
83T-3E9 , 4e | 8+ | ne -l e} -1 - -
83T-4DT* -1 - -1 -1 - - - -
83T-5C6% - - - - - - - -
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Fig. |

Immunofluorescent identification of amastigotes in the footpad

nodule of a Balb/c mouse 1 month after inoculation with L. m.

amazonensis promastigotes. Frozen sections stained with L.

mexicana~specific mcnoclonal antibody 83U-7D5 as described

in Materials and Methods. Most amastigotes are localized to
dermal macrophages, but extracellular amastigotes are often

seen (A-B). Magnification = 900x.




Fig. 2

Immunofluorescent localization of amastigotes in the popliteal
lymph node of a Balb/c mouse 1 month after inoculation with L.
m. amazonensis promastigotes. Frozen sections stained with
monoclonal antibody B4C-UFU4 as described in materials and
methods. Numerous amastigotes within macrophages are easily

visualized (A-B). Magnification = 900x.
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